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of the famous one-child policy, 
which Deng introduced in 1979, 
may be beginning to backfire. 
Economic analysts now fear that, 
if the officially reported fertility 
rate of 1.2 children per woman 
is correct, the side-effects of 
a greying society will kick in 
earlier than anticipated. Reports 
suggest that the dependency rate, 
i.e. the number of children and 
pensioners per 100 workforce, 
may reach 50 per cent in 2030, 
putting an end to the current 
period of economic growth before 
the country has caught up with 
the West. In a Bloomberg report, 
Andy Mukherjee warns that “it is 
difficult for a developing nation to 
get rich after its population has 
already grown old..”
However, there is the possibility 
that China isn’t aging quite as fast 
yet, as the cultural preference for 
boys, combined with the one-
child policy, may have led people 
to under-report female births. If 
the real fertility rate is closer to 2, 
the prospects are rosier for the 
investors who have placed their 
bets on the continued success 
of the Chinese economy, even 
though they might be bleaker for 
the environment and the future 
of an already crowded planet. Of 
the current world population of 
6.6 billion people, China’s share 
amounts to over 1.3 billion. 
Runner-up India (1.1 billion) 
has its very own, different set of 
population problems. Population 
policy is set by the federal states, 
and some of them use strict 
measures to encourage a family 
planning limited to two children 
per family. 
Strong cultural preferences for 
male offspring, combined with the 
widespread access to ultrasound 
scanners have led to an epidemic 
of selective abortion of female 
fetuses, a practice which 
apparently continues to this day 
even though it was explicitly made 
illegal in 1994. In a recent study 
of one million Indian households, 
Prabhat Jha from the University 
of Toronto has calculated that 
over the 20 years since ultrasound 
scanning was made available 
(around 1985), there were 10 
million fewer female births than 
anticipated. Conspicuously, the 
gender ratios of second births in 
families that already have one girl 
were found to drop to 759 girls per 
1000 boys, and they drop even 
lower in third births. 
Jha comments: “Remarkably, 
the gap in missing females is 
about twice as large among  
highly educated mothers as in 
illiterate families.” Stricter law 
enforcement is one of the obvious 
measures, but, even if they escape 
selective abortion, unwanted girls 
face a higher mortality. While 
the precise causes remain to be 
uncovered, it appears that lower 
feeding to girls and lower uptake 
of vaccination programs are 
contributing factors. 
When the gender-selected 
babies grow up, the case of the 
missing girls will of course turn 
into a case of surplus males, 
and the overall reproduction rate 
will be limited by the atypically 
small number of women. As 
it is now 20 years since the 
use of ultrasound scanners 
became common, the secondary 
problems resulting from the 
gender imbalance are only now 
beginning to emerge. 
In this respect, as always, 
Germany’s “mother of the nation” 
von der Leyen has set a shining 
example. In her flock of seven 
children there are five girls. 
Michael Gross is a science writer based 
at Oxford. He can be contacted via his 
web page at www.michaelgross.co.ukThe sleepy Welsh town of 
Hay- on- Wye came to life last 
month with its annual literary 
festival, now the most high-
profile in the UK, also providing a 
platform for several heavyweight 
scientific messages.
Humanity has reached a 
“defining moment” in our 
dominion over the planet and our 
ability to destroy it, according to 
a keynote talk by the head of the 
Royal Society, Britain’s premier 
scientific institution. “The 21st 
century is the first in the Earth’s 
history where one species has our 
planet’s future in its hands and 
could jeopardise life’s immense 
potential,” Martin Rees said.
He said scientific advances 
had made it much easier for 
individuals to commit devastating 
acts of terror on a much greater 
scale than 9/11, using for example 
biological weapons.
“In a global village there 
will always be global village 
idiots. And with this power, 
just one could be too many,” 
he said. “These might not be 
fundamentalists, but those with 
the mentality of a computer virus 
designer or arsonist,” he added. 
A literary festival in Wales has 
provided a platform for some 
tough scientific messages. Nigel 
Williams reports.
Crunch time “Even a single person will have 
the capacity to cause massive 
disruption through error or through 
terror. We are kidding ourselves if 
we think that technical education 
leads to balanced rationality.” 
Potential bio- or cyber-terrorists 
were much harder to keep track of 
than nuclear weapons proliferation 
without intense surveillance, he 
said. 
His lecture, entitled 
“Twenty- First Century Science: 
Hopes, Fears and Ethical 
Challenges”, was introduced by 
broadcaster Jon Snow. Rees 
Defining moment: Martin Rees, presi-
dent of the Royal Society, high lights 
global challenges. (Photo: Royal Society.)
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Eric Warrant
Eric Warrant was born and raised 
in Gosford, New South Wales, 
Australia, and obtained an honours 
degree in physics at the University 
of New South Wales in 1985. In 
1990 he obtained a PhD in visual 
science from the Australian 
National University in Canberra, 
studying the designs and optics 
of insect eyes. In 1990 he was 
awarded a Swedish Research 
Council post-doctoral fellowship 
to continue this work in Lund at 
the Department of Zoology. He 
was appointed docent in 1996 
and the Schering Fellow of the 
Institute of Advanced Studies in 
Berlin (Wissenschaftskolleg zu 
Berlin) for 1997 and 1998. He was 
appointed Professor of Zoology 
at the University of Lund in 2002. 
Warrant’s work on animal eyes now 
concerns their optical and neural 
adaptations for vision in dim light, 
a subject that allows him to study 
animals as varied as nocturnal 
insects and deep-sea fishes.
What got you interested in 
biology? I was fortunate to grow 
up on the edge of an Australian 
rainforest on the New South 
Wales central coast, where 
insects, spiders and leeches 
were part of everyday life. Many 
happy hours playing alone in this 
environment instilled a passion for 
the natural world, and particularly 
for insects. The initial fascination 
was certainly aesthetic — insects 
seemed like small brightly 
coloured living sculptures, which 
come in seemingly endless forms. 
I started borrowing books from 
the school library to fuel the 
interest, and, after seeing the 
order and beauty of a museum 
insect collection for the first time, 
I started looking in earnest for 
universities where I could study 
entomology. But another emerging 
interest nearly derailed my plans.
What interest was that? Art. I 
have always been interested in 
painting (and still enjoy it as a 
hobby), and we had a particularly 
good art department at school, so 
much so that I decided to study as 
much art as possible. I was forced 
to ditch physics to fit in art history, 
naively arriving at the University 
of New South Wales without the 
former. 
This university had by far the 
best entomology program, but to 
my horror I was unable to study 
first year physics without having 
studied it at high school first. My 
initial annoyance at being forced 
to take a six-week university 
bridging course in physics, before 
term started, soon turned into a 
major dilemma — I rapidly realised 
that physics is enthralling! What 
would I study now? Entomology 
or physics? After seeing a book 
in the university library by Werner 
Nachtigall, on the aerodynamics 
of insect flight, I realised that 
insects are governed by the 
laws of physics. This revelation 
suddenly decided my fate. Why not 
study entomology and physics? 
Remarkably, the university senate 
approved my self-designed 
program of study, and in 1985 
I received the university’s first 
(and probably last) degree with a 
double major in entomology and 
physics. 
What is the best career advice 
you have received? By chance, 
just as my undergraduate degree 
was nearing completion, the 
zoology department appointed a 
new professor — the distinguished 
crustacean biologist David 
Sandeman. It was a spontaneous 
meeting with David in the corridor 
of the zoology building that 
decided my career. After asking 
where someone with my weird 
background might be able to do 
a PhD, his answer was immediate 
and unhesitant — his previous 
lab at the Australian National 
University in Canberra. This was 
the Department of Neurobiology 
headed by G. Adrian Horridge. 
His large group studied the vision 
of insects, and was filled with 
engineers and physicists. Here, 
David told me, was the perfect 
place for me. He was right, and 
I have been studying the visual 
systems of invertebrates ever since.
Why bother studying 
the sensory systems of 
invertebrates? Invertebrates also argued that politicians 
should do more to counter the 
danger posed by climate change 
“ravaging” the biosphere. He 
called for massive investment in 
technological solutions such as 
biofuels. “They deserve a priority 
and commitment from government 
akin to that accorded to the 
Manhattan project to build the first 
atom bomb or the Apollo moon 
landing project in the 60s.”
Also at the festival, former US 
vice-president Al Gore used the 
platform to warn a sell-out crowd 
of the dangers of global warming. 
“We are running the planet like a 
company in liquidation,” he said. 
“For some reason we have now 
convinced ourselves, too many 
of us, that we don’t have to care 
about the future.”
Describing the threat posed by 
global warming, he said there had 
been an utter transformation in the 
relationship between the human 
species and our planet, which 
gave humankind the capacity to 
do lasting damage. “We now have 
the capacity to literally change 
the relationship between the 
Earth and the Sun. He warned 
that action or inaction would be 
judged by future generations. 
They would ask, he said: “What 
were they thinking? Didn’t they 
see this coming? Were they too 
distracted? Were they too busy? 
Didn’t they care?”
The increasingly vexing notion 
of creationism also came under 
fire. Rees said that it was not 
compatible with science, “but 
many people hold to religious 
views and religious attitudes which 
are fully compatible… there should 
be, at the very least, peaceful  
co-existence between science  
and most organised religion.”
More outspoken about the 
problems of creationism at the 
festival was University College 
London geneticist, Steve 
Jones. In a lecture entitled 
“Why Creationism is Wrong and 
Evolution is Right”, he spoke of his 
frustration when trying to debate 
with religious opponents. He said 
that they frequently quoted him 
out of context or accused him of 
lying. “If somebody has decided 
to believe something — whatever 
the evidence — there is nothing 
you can do about it.”
